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A SYSTEM AN D _A METHO D ^ FOiV -MQLDTNG AND A s.g AMBLING A FLUID_ _ 
SPRAY DEVICE 

The present invention relates to a system and to a 
method for molding and assembling a fluid spray device. 

In the state of the art, two parts to be assembled 
together, e.g. an internal nozzle in the form of an 
insert or of a rod for mounting in the expulsion channel 
of a dispenser head, such as a nasal dispenser head, are 
initially molded in respective molds, and then 
transferred from the molds to an assembly unit. 
Industrially, the molds are generally multi-cavity molds 
enabling a large number of identical parts to be molded 
simultaneously in each mold. During subsequent assembly, 
the cavity from which each part comes is not determined, 
and assembly is performed randomly concerning the various 
cavities corresponding to the two parts that are 
assembled together. Even if each cavity in a multi- 
cavity mold enables a part to be made that satisfies 
predetermined requirements concerning a variety of 
properties for said part (dimensions, ...), there 
naturally exist small differences associated with 
manufacturing and molding tolerances. As a result, the 
assembled final devices present variations in 
performance, in particular concerning spraying, where 
said variations are not negligible and are impossible to 
predetermine. 

Documents EP-1 060 868, WO 02/36319, and JP- 
10 175 230 disclose rotary molds enabling different 
hollow parts to be molded and heat-sealed to one another 
after rotation of a mold. Documents GB— 701 4 52 and JP— 
59 207 303 disclose multi-cavity molds suitable for 
molding simultaneously in a plurality of cavities that 
are connected to one another by connections of material, 
and subsequently assembling parts from said cavities 
separately in an assembly step. 

An object of the present invention is to provide a 
system and a method for molding and assembling a spray 
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device that does not reproduce the drawbacks of the prior 
art as mentioned above. 

An object of the present invention is thus to 
provide a system and a method for molding and assembling 
5 at least two different parts of a spray device coming 
from respective multi-cavity molds, in which it is 
possible to determine in constant manner the 
characteristics and the performance of the assembled 
devices, in particular concerning spraying. 

10 Another object of the present invention is to 

provide a system and a method for molding and assembly 
that are simple and inexpensive. 

The present invention thus provides a system for 
molding and assembling a fluid spray device, said system 

15 comprising two multi-cavity molds for molding two 

different parts of said fluid dispenser device, the 
system being characterized in that the first part is a 
spray head and the second part is an insert for 
assembling in said spray head, said system comprising 

20 means for assembling parts coming from each of the 

cavities of the first multi-cavity mold in pairs always 
with parts coming from a corresponding respective cavity 
of said second multi-cavity mold, such that the same 
insert is always assembled in the same spray head, 

25 thereby guaranteeing constant spraying performance for 
each dispenser device assembled from the same pair of 
cavities . 

In a first advantageous embodiment of the present 
invention, the molding and assembly of said head and said 

30 insert are performed in a common molding and assembly 

unit, said molding and assembly unit comprising: a first 
mold portion and a second mold portion that are movable 
in translation towards each other in order to close and 
open the molding and assembly unit; each mold portion 

35 respectively including a core plate or a cavity plate 

respectively defining parts of a first multi-cavity mold 
and of a second multi-cavity mold; at least one of said 
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first and second mold portions being rotatable in order 
to bring the parts molded in the first multi-cavity mold 
into register with the parts molded in the second multi- 
cavity mold, thereby forming an assembly zone, with 
5 closure of said molding and assembly unit causing said 
molded parts to be assembled together. 

In a variant embodiment, the molding and assembly of 
said head and said insert are performed in a common 
molding and assembly unit, said molding and assembly unit 
10 comprising: 

• a first mold portion and a second mold portion 
that are movable in translation towards each other to 
close and open the molding and assembly unit; 

• the first mold portion defining part of a first 
15 multi-cavity mold, and including a core plate defining 

part of a second multi-cavity mold, said core plate being 
mounted to turn about the translation axis of the molding 
and assembly unit, and the second mold portion defining 
part of the second multi-cavity mold, and including a 
20 cavity plate defining part of a first multi-cavity mold, 
said cavity plate being mounted to rotate about the 
translation axis of the molding and assembly unit; and 

• the core plate being offset perpendicularly from 
the translation axis of said molding and assembly unit 

25 relative to the cavity plate in such a manner that the 

two plates overlap each other in part so as to define an 
assembly zone, and are partially offset from each other 
so as to define the two respective multi-cavity molds. 
Advantageously, each of the core and cavity plates 

30 has at least two mold cavities disposed in such a manner 
that when the molding and assembly unit is' closed, at 
least one cavity is situated in the assembly zone and at 
least one cavity is situated in the corresponding multi- 
cavity molds. 

35 Advantageously, in the assembly zone, each cavity of 

the core plate is always situated facing the same 
corresponding cavity of the cavity plate. 
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In a second embodiment of the invention, each part 
molded in said multi-cavity molds is identified after 
molding and is stored separately from the other parts 
prior to assembly. 
5 Advantageously, each part of at least one of said 

multi-cavity molds include orientation-defining means, 
such that during assembly, the angular orientation of the 
head relative to the insert is always identical. 

The present invention also provides a method of 

10 molding and assembling a fluid spray device comprising 
two different parts, the first part being a spray head 
and the second part being an insert for assembling in 
said head, the method being characterized in that it 
comprises the following steps: 

15 a) molding said head and said insert in respective 

multi-cavity molds; and 

b) assembling each part coming from a particular 
cavity of the first multi-cavity mold always with a part 
coming from the same respective cavity of the second 

20 multi-cavity mold. 

In a first advantageous implementation of the 
invention, said head and said insert are molded and 
assembled in a common molding and assembly unit having 
respective multi-cavity molds for each of said parts, 

25 said method comprising the following steps: 

a) closing the molding and assembly unit to mold 
simultaneously a plurality of said heads and said inserts 
in the multi-cavity molds of the molding and assembly 
unit; 

30 b) opening the molding and assembly unit, with each 

portion of the molding and assembly unit supporting one 
of the kinds of part that are to be assembled together; 

c) moving the cavities to bring the molded parts 
face to face in a central assembly zone of the molding 

35 and assembly unit, with the same cavity in the first 

multi-cavity mold always being brought to face the same 
cavity in the second multi-cavity mold; 
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d) closing the molding and assembly unit to assembly 
together the molded parts in the assembly zone; 

e) opening the molding and assembly unit again in 
order to recover the assembled devices; and 

5 f) repeating steps a) to e) above. 

Advantageously, simultaneously with step d) , the 
molding and assembly unit is adapted to mold new head and 
insert parts in the multi-cavity molds of the molding and 
assembly unit. 

10 Advantageously, step c) is implemented by turning at 

least one of the two plates, comprising a core plate 
supporting the cavities for molding the head, and a 
cavity plate supporting the cavities for molding the 
insert . 

15 In a second implementation of the invention, each 

part molded in a cavity of said multi-cavity molds is 
identified after molding and stored separately from the 
parts molded in the other cavities prior to assembly. 

Other characteristics and advantages of the present 

20 invention appear more clearly from the following detailed 
description made with reference to the accompanying 
drawings, given as non-limiting examples, and in which: 

• Figure 1 is a diagrammatic section view from above 
of a molding and assembly unit in a first embodiment of 

25 the present invention; 

• Figures 2 to 7 are diagrammatic section views 
showing the successive steps of the molding and assembly 
method in a first implementation of the present 
invention; and 

30 • Figure 8 is a diagram showing a system and a 

method for molding and assembly in a second 
implementation of the present invention. 

The invention relates to devices that include a 
spray head, provided with a spray orifice and having an 

35 insert disposed in the head upstream from said orifice. 
Advantageously, the insert and the head together define 
an expulsion channel and a spray profile, and they 



determine spraying performance and characteristics, such 
as, for example, the shape, the flow rate, and/or the 
power of the spray. 

Figures 1 to 7 show a system and a method for 
5 molding and assembling a fluid spray device in a first 
embodiment of the present invention. In this first 
embodiment, the molding and assembly are performed in 
succession in a common molding and assembly unit 1. The 
molding and assembly unit 1 advantageously comprises a 

10 first mold portion 10 and a second mold portion 20 which 
can be moved in translation towards each other to close 
and open the molding and assembly unit . As can be seen 
in Figure 2, the first mold portion 10 can define part of 
a first multi-cavity mold B and have a core plate 11 

15 defining part of a second multi-cavity mold C, said core 
plate 11 possibly being mounted to turn about the axis 
along which the molding and assembly unit moves in 
translation. Similarly, the second mold portion 20 
preferably defines the second multi-cavity mold C and 

20 includes a cavity plate 21 defining part of the first 

multi-cavity mold B, said cavity plate 21 possibly also 
being mounted to turn about the axis along which the 
molding and assembly unit moves in translation. 
Furthermore, as can be seen in Figure 2, the core plate 

25 11 is preferably offset perpendicularly from the 

translation axis relative to the cavity plate 21, such 
that the two plates 11 and 21 are situated so as to be 
partially overlapping in the molding and assembly unit 1 
in order to define an assembly zone A, and are also 

30 partially offset away from each other to define the two 
multi-cavity molds B and C. 

Figure 1 is a diagram showing the multi-cavity molds 
each having two sets of four cavities, but it should be 
understood that an arbitrary number of cavities could be 

35 provided in each mold. In accordance with the invention, 
assembly is always performed so that the two different 
parts 100 and 200 that have been molded separately, i.e. 
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the head and the insert, are assembled together in pairs 
so that each cavity in the first multi-cavity mold 
delivers a part that is always assembled with a part 
delivered by the same corresponding cavity in the second 
5 multi-cavity mold. This makes it possible to 

predetermine the properties and the performance of the 
assembled device for each pair of cavities, since the two 
parts constituting the assembled device always come from 
the same pair of cavities in their respective molds. 

10 Similarly, the angular orientation of the first part 100 
relative to the second part 200 is always the same. 

Figures 2 to 7 are described below to explain the 
molding and assembly method in an advantageous 
implementation of the invention. With reference 

15 . initially to Figure 2 and 3, the molding and assembly 
unit 1 is initially closed and the two different parts 
100, 200 of the dispenser device to be assembled 
(specifically an internal nozzle 200 in the form of a rod 
or an insert, and a nasal spray head 100 in which said 

20 nozzle 200 is to be inserted) are injection-molded in the 
molds B and C of the molding and assembly unit. As can 
be seen in Figure 4, the molding and assembly unit is 
left open so as to move the core portion 10 away from the 
cavity portion 20, and eliminate the waste 30 (also 

25 referred to as "sprue") . The first molded part 100 (the 
dispenser head) remains secured to the second mold 
portion 20 of the molding and assembly unit, while the 
second molded part 200 (the internal nozzle) remains 
secured to the first mold portion 10 of said molding and 

30 assembly unit 1. The opposite configuration could also 
be envisaged. The core plate 11 and the cavity plate 21 
are then turned about the translation axis of the molding 
and assembly unit 1 so as to bring at least one molded 
head 100 into register with at least one molded insert 

35 200 in the assembly zone A, as shown in Figure 5. In 

accordance with the invention, the core and cavity plates 
form parts of the multi-cavity molds so that a plurality 



of cavities for the molded head 100 are brought into the 
assembly zone A, and similarly a plurality of cavities 
for the molded insert 200 are brought into the assembly 
zone. The invention then guarantees that on each 
5 utilization cycle of the molding and assembly unit, each 
respective cavity of the core plate 11 is always situated 
facing the same corresponding cavity in the cavity plate 
21, when in the assembly zone A. Similarly, the angular 
orientation of each of said cavities is always the same. 

10 Thereafter the molding and assembly unit 1 is reclosed, 

as shown in Figure 6, thereby assembling the molded parts 
in the assembly zone A. This assembly may be implemented 
in particular by means of the system for ejecting parts 
from the molding and assembly unit, thus ensuring that 

15 assembly is performed safely and reliably, assembly 

actually taking place by the insert being ejected into 
the head. This assembly solution also presents the 
advantage of taking place without effort in that it is 
the shrinkage (reduction of the volume of the plastics 

20 material) that ensures that one part is clamped to the 

other without it being necessary to overcome dimensional 
interference as is the case in the conventional assembly 
method. Advantageously, new parts 100 and 200 can be 
molded simultaneously in the molds B and C of the molding 

25 and assembly unit 1. Under such circumstances, when the 
molding and assembly unit 1 is opened again, as shown in 
Figure 7, the heads 100 are again held to the cavity 
plate 21 and the inserts 200 are held to the core plate 
11. The assembled devices 300 are evacuated from the 

30 assembly zone A. Then in the same manner as described 
with reference to Figure 4, any waste or sprue 30 
produced during the molding process is likewise 
eliminated. Thereafter, by repeating the above-described 
steps, a molding and assembly unit is obtained that 

35 enables pairs of parts to be molded and assembled 

together, namely spray heads with respective internal 
nozzles . 
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In this first embodiment, molding and assembly thus 
takes place simultaneously in the same molding and 
assembly unit, thereby saving time, space, and money, and 
thus improving effectiveness. Furthermore, the parts for 
5 assembly are positioned very accurately, thereby 
eliminating any possible problems during assembly. 

As mentioned above, the capacities of the core and 
cavity plates 11 and 21, forming the multi-cavity molds, 
may be optimized, e.g. by providing eight, twelve, or 

10 even more cavities in each plate, or indeed several sets 
of cavities, e.g. four, which would require a turn 
through 90° only on each cycle, unlike the embodiment 
described with reference to Figures 1 to 7, in which the 
core and cavity plates 11 and 21 need to be turned 

15 through 180° in order to perform the method of the 
invention . 

As explained above, molding and assembly can be 
performed successively or simultaneously, providing the 
molding and assembly unit is adapted to this type of 

20 operation. Similarly, a single portion of the mold could 
be mounted to turn in order to perform selectively first 
molding and then assembly, or else both portions of the 
mold may include rotary portions, as shown in the 
drawings. Under such circumstances, cycle time is saved, 

25 but the molding and assembly unit is more complex since 
it has two rotary parts. 

Naturally, the parts that are to be assembled 
together are not necessarily those described above by way 
of example, namely an internal nozzle and a nasal spray 

30 head, but could be constituted by any internal part for 

assembling inside any spray head (nasal, oral, or other) . 

Figure 8 is a highly diagrammatic view of a second 
embodiment of the system and the method for molding and 
assembly in accordance with the present invention. In 

35 this second embodiment, molding and assembly are not 
performed in the same unit, but instead they are 
performed separately. Molding is initially performed 
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suitable molds, and then the various molded parts are 
united in an assembly mold for assembly purposes. In 
accordance with the invention, the system comprises at 
least two multi-cavity molds B 1 and C 1 each designed to 
5 mold a respective part of the device. In the example 
shown, the molds are shown diagrammatically as having 
four cavities each, however it is clear that an arbitrary 
number of cavities could be provided in said molds. Each 
molded part obtained from the respective molds B 1 and C 1 

10 can be stored separately after the molding step, so that 
the various parts can be fed in predetermined manner to 
the assembly unit 50, which serves, during the assembly 
process, always to assemble together parts coming from 
the same corresponding pairs of cavities in the 

15 respective multi-cavity molds. Thus, in the example 

shown diagrammatically in Figure 8, said cavities in each 
of the multi-cavity molds are numbered, and a part from 
cavity x of the first mold B 1 is always assembled with a 
part from cavity x of the second mold C, thereby 

20 guaranteeing that the assembled devices present constant 
and predetermined properties and performance, in 
particular in terms of spraying. In order to identify 
the various parts after molding, they need to be stored 
separately, and it is possible in a variant to envisage 

25 marking each of the parts and then to detect the marking 
prior to assembly in order to predetermine which parts 
are assembled together. 

Advantageously, the cavities in at least one of said 
multi-cavity molds B', C include orientation-defining 

30 means, e.g. detectable marks for guaranteeing that when 
said first and second parts are assembled together they 
always have the same relative angular orientation. 
Preferably, the cavities in both molds B' and C f have 
such orientation-defining means. 

35 As before, the parts for assembly are advantageously 

parts of a fluid spray device such as a nasal dispenser 
head 101, 102, 103, and 104 and an internal nozzle 201, 



202, 203, and 204. Naturally, other, similar parts could 
be molded and assembled together using the same method of 
the invention. 

The present invention thus makes it possible to 
optimize molding and assembly of a fluid spray device, 
and ensures that the characteristics and performance of 
the assembled devices are predetermined, in particular 
concerning spraying, independently of the number of 
cavities in each mold, and independently of the 
manufacturing tolerances that continue to exist in such 
multi-cavity molds. 

The invention is described above with reference to 
two particular embodiments thereof, however it is clear 
that various modifications could be applied thereto by 
the person skilled in the art without going beyond the 
ambit of the present invention as defined by the 
accompanying claims . 



